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Content

GOAL
To develop a photon counting detector optimized for optical
tracking of orbiting space debris

Detector concept
- based on SAP500 APD chip by Laser Components
- using an existing HQE — SPAD design
- modified control electronics to enable both
CW and gated operation
- electronic switching between two operation modes

Detector main parameters

Summary and Conclusion
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SPAD detector chip SAP500

VLS« SAPS00 detector by Laser Components
B4~ . APD on Si, 0.5 mm diameter, ~ 100 V break

) = High Photon Detection Efficiency
I ® typically 70 % @ 532 nm
i m’m (M. Stipcevic, 2011)

det. efficiency at 676 nm
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HQE - SPAD detector package

version 2015
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SAP3500 Single TE cooling to -8°C < 25 kHz @ 15V ab
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Active gating and passive quenching
control circuit

-
[$}

Eff. dark count rate [kHz]
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Operational on several SLR sites
worldwide
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Why to add CW counting capability

= To enable to track passively Sun illuminated space debris and
to record a time series of diffused light intensity. This time
series will provide information about debris orientation and
spinning.

« The CW counting mode will be optimized for maximum
photon count rate dynamic range.

« The gated mode will be optimized for laser ranging of orbiting
space debris.

= The detector development and tests is supported by ESA
project P3-SST-I
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SPAD Control Circuit Modification

= Gated mode

= SAPS00 active gating and passive
quenching circuit

= CW mode

= The operating modes are switched
by a simple external electrical control
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